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XVI. APPENDIX VII

MATERIAL SAFETY DATA SHEET

The following items of 1information which are applicable to a specific
product or material shall be provided in the apprepriate block of the Material
Safety Data Sheet (MSDS).

The product designation 1s iuserted in the block in the upper left corner
of rhe first page to facilitate filing and retrieval. Print 1in upper case
letters as large as possible. It should be printed to read upright with the
sheet turned sideways. The product designation 1is that name or code
designation which appears on the label, or by which the product is sold or
known by employees. The relative numerical hazard ratings and key statements
are those determined by the rules 1in Chapter V, Part B, of the NIOSH
publication, An Identification System for Occupationally Hazardous Materials.
The company identification may be printed 1in the upper right corner if
desired.

(a) Seccion I. Product Identification

The mnanufacturer's name, address, and regular and emergeacy telephone
mimbers (Iincluding area codz) are 1inserted in the appropriate blocks of
Section I. The company 1listed should be a source of detailed backup
informition on the hazards of the material(s) ~overed by the MSDS, The
listing of suppliers or wholesale distributors is discouraged. The trade name
should be the product designation or common name associated with the material.
The synonyms are those commonly used for the product, especially formal
chemical nomenclature. Every krown chemical designation or competitor's trade
name need not be listed.

(b) Section II. Hazardous Ingredients

The 'materials” 1listed in Section II shall be those substances which are
part of the hazardous product covered by the MSDS and individually meet any of
the criteria defining a hazardous material. Thus, one component of a
aulticomponent product might be 1listed because of its toxicity, another
component because of its flammahility, while a third component could be
included both for its toxicity and its reactivity. Note that a MSDS for a
single component product must have the name of the material repeated in this
section to avoid giving the 1impression that there are no  hazardous
ingredients.

Chemical substances should be 1listed according to their complete name
derived from a recognized system of nomenclature. Where possible, avoid using

266




common names and general class names such as 'aromatic amine, safety

solvent,’” or "aliphatic hydrocarbon' when the specific name 1s known.

The "%" may be the approximate percentage by weight or volume (indicate
basis) which each hazardous ingredient of the mixture bears to the -hole
mixture. This may be indicated as a range or maximum amount, ie, "10-40% vol"
or "10Z max wt" to avoid disclosure of trade secrets.

Toxic hazard data shall te stated 1in terms of concentration, mode of
exposure or test, and animal used, eg, "100 ppm LCS50-rat," "25 mg/kg LDSO-
skin-rabbit,"” 75 ppm LC man," or 'permissible exposure from 29 CFR
1910.1000," or, if not available, from other sources of publications such as
the American Conference of Governmental Industrial Hyglenists or the American
Natioral Standards Institute Inc. Flashpoint, sheck sensitivity, or similar
descriptive data may be used to indicate flarmmability, reactivity, or similar
hazardous properties of the material.

(¢) Section III. Physical Data

The data in Section III should be for the total mixture and should include
the boiling point and melting point in degrees Fahrenheit (Celsius in
parentheses); vapor pressure, in conventional millimeters of mercury (mmHg);
vapor density of gas or vapor (air = 1); solubility in water, in parts/hundred
parts of water by weight; specific gravity (water = 1); percent volatiles
(indicaced if by weight or volume) at 70 F (21.1 C); evaporation rate for
liquids or sublimable solids, relative to butyl acetate; and appearance and
odor. These data are useful for the control of toxic substances. Boiling
point, wvaper demsity, percent volatiles, vapor pressure, and evaporation are
useful for designing proper ventilation equipment. This information 41is also
useful for design and deployment of adequate fire and spill containment
equipment. The appearance and odor may facilitate identification of
substances stored in improperly marked containers, or when spilled.

(d) Section IV. Fire and Explosion Data

Section IV should contain complete fire and explosion data for the
product, includiag lashpoint and autoignition temperature in degrees
Fahrenheit (Celsius in parentheses); flammable limits, in percent by volume in
air; suitable extinguishing media or  materials; special firefighting
procedures; and unusual fire and explosion hazard information. 1If the product
presents no fire hazard, insert '"NO FIRE HAZARD" on the line labeled
"Extinguishing Media."

(e) Section V. Health Hazard Information

The "Health Hazard Data" should be a combined estimate of the hazard of
the total product. This can be expressed as a TWA concentration, as a
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permissible exposure, or by some other indication of an acceptable standard.
Other data are acceptable, such as lowest LD50 i1if multiple components are
involved.

Under "Routes of Exposure,"” comments in each category should reflect the
potential hazard from absorption by the route in question. Comments should
indicate the severity of the effect and the basis for the statement if
possible. The basis might be animal studies, analogy with similar products,
or human experiences. Comments such as "yes" or "possible" are not helpful.
Typical comments might be:

Skin Contact--single short contact, no adverse effects likely;
prolonged or repeated contact, possibly mild irritation.

Eye Contact--some pain and mild transient irritation; no cormeal
scarring.

"Emergency and First Aid Procedures' should be writtem in lay language and
should primarily represent first-aid treatment that could be provided by
paramedical personnel or individuals trained in first aid.

Information in the "Notes to Physician' section should include any special
medical information which would be of assistance to an attending physician
including required or recommended preplacement and periodic medical
examinations, diagnostic’ procedures, and medical management of overexposed
employees.

(f) Section VI. Reactivity Data

The comments in Section VI relate to safe storage and handling of
hazardous, unstable substances. It is particularly important to highlight
instability or incompatibility to common substances or circumstances, such as
water, direct sunlight, steel or copper piping, acids, alkalies, etc.
"Hazardous Decomposition Products' shall include those products released under
fire conditions. It must also include dangerous products produced by aging,
such as peroxides in the case of some ethers. Where applicable, shelf life
should also be indicated.

(g) Section VII. Spill or Leak Procedures

Detailed procsdures for cleanup and disposal should be 1listed with
emphasis on precautions to be taken to protect employees assigned to cleanup
detail. Specific neutralizing chemicals or procedures should be described in
detail. Disposal methods should be explicit including proper labeling of
containers holding residues and ultimate disposal methods such as 'sanitary
landfi11" or "incineration." Warnings such as "comply with local, state, and
Federal antipollution ordinances” are proper but not sufficient. Specific
procedures shall be identified.
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(h) Section VIII. Special Protection Information

Section VIII requires specific information. Statements such as 'Yes,"
"No," or "If necessary" are not informative. Ventilation requirements should
be specific as to type and preferred methods. Respirators shall be specified
as to type and NIOSH or MSHA approval class, 1ie, '"Supplied air,"” '"Organic
vapor canister,"” etc. Protective equipment must be specified as to type and
materials of co-structien.

(1) Section IX. Special Precautions

"Precautionary Statements' shall ccnsist of the label statements selected
for use on the container or placard. Additional information on any aspect of
safety or health not cevered in other sections should be inserted in Section
IX. The lower block can contain references to published guides or in-house
procedures for handling and storage. Department of Transportation markings
and classifications and other freight, handling, or storage requirements and
envirommental controls can'be noted.

(J) Signature aad Filing

Finally, the name and address of the responsible person who completed the
MSDS and the date of completion are entered. This will facilitate correction
of errors and identify a source of additional informaction.

The MSDS shall be filed in a location readily accessible to employees
exposed to the hazardous substance. The MSDS can be used as a training aid
and basis for discussion during safety meetings and training of new employees.
It should assist management by directing attenticn to the need for specific
control engineering, work practices, and protective measures tn ensure safe
handling and use of the material. It will aid the safety and health staff 1in
planning a safe and healthful work enviromment ard in suggesting appropriate
emergency procedures and sources of help in the event of harmful exposure of
employees.
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IV FIRE AND EXPLOSION DATA

FLASH POINT . AUTQIGMITION
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EXTINGUISHING
MEDIA
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FIGHTING
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VI REACTIVITY DATA

CONOITIONS CONTRIBUTING TO INSTABILITY

INCOMPAY BILITY

HMAZARQOOUS OECOMPQTITION PROOUCTS
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V!l SPILL OR LEAK PROCEDURES
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VIl SPECIAL PROTECTION INFORMATION
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OVHER CLOTHING AND EQUIPMENT
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TABLE XVIi-)

PHYSICAL AND CHEMICAL PROPERTIES OF VINYL HALIDE COMPOUNDS

Property Vinyl Chionde Ref | Vinyhdene Chioride Ret Vinyl Bronude Ref Vinyl Fisorde Ret Vinyhdene Fluonce Ret
Moteculpr formuls CH,-CHCI 287 | CHy-cCr2 301 | €, CHar 337 | Chyy-CHF I V| in,-CFy 130
Formula wesght 62 50 338 | Y695 301 | 10696 304 | a6 046 ! 130 [ b4 U8 130
Appeatance Colortess gas 287 | Clear. coloriess by 114 | Cutoriess gas 337 | Colorless gus i 114 | C ioctess gas 114
Odoc/Theeshold (ppm} Sweet 339 | Swer1/500-1,000 114 | Pungent JU4 | Fanrl, ethercal 1 340 | Fant ethercal 8
Bosking pont -139¢C 287 | N%6C 3ut {1580 C 00| nec i 130 | 857 C 130
Meinng point -15371C 287 1225C 3 178 ¢C 127 160 C ; 130 144 C 12
Specibc gravity 099 8 -26C 338 f 12180 20C M4 [ 18231 C M1 | opssa 26 C | Feyl -

Densuy hauwd tg/mi) 0912V 2t 20C 287 | *21324120C 301 | 152241 20C 304} 06364121 C ; ik fuous9 a1 C 9
Vapor pressure (mmbg) 2580at120C 114 | 495 a1 20 C 33 1ok a 20C M2l 199291 C” fvw fz2 763020 C*° 130
| 333 343
Vapor density (o = 1) 215 339 | 334 sor |7y 304 | 159 1|22 m
Density of saturated air - 28 30 l -
Aefractive index 14066 a0 10 C 287 142468 91 20C 301 | 184110 gt 20 C 343113541 20C { 340 -
Motar refractivity * 15 6t 229 | 2044 229 | 1858 2291 1069 : 209 11043 29
344 344 314 i34 244
Viscosity 02734 centrpose at -20 C 10 | 03302 centipoise at 20 C J0) | 0376 centipune 31 0C 360 | 015 centipoise ot 156 C ‘ t3)
{hquidl .
Specihe heat (cal/g) Lrquid, 038 ar 20 C; gas at 10 | 0275 345 | Gas at 1 atm and 25 C 0 1241( 337 - P Ges 21 25 C. 14.37 cai/moie 25
1 atm and 26 C. 0 205 !
Heat of vaporszation (at boiling point)| 79 B4 cal/g 10 | 6.297 cal/rrole 300 | 49 Laily 304 | 397 Kcal/mole 340 | YB0 catimole 251
Heat of combustion 286 2 Xcal/mole 339 | 26193 ¥catimole 301 -~
Heat of polymerization 22 9 Kcal/mote 339 18 Kcat/mote 301 | 18 Keal/mole 300 - -
Heat of fusion 1B 14 cal/g st meling point | 10 | 1 557 calitole 300 | 123 waig 304 -
Fiashpownt (open cup) -18¢C 267 15C 114 | None 304 - -
Flammable imits (in ai7) 36 -330% I | 7- 1% n28C 0 [9-15% | 300 |26-217% V30 |56 - 21 38 10
Dietectnie constant 626a172C 0| 467 a1 t6C 301 | owd at 5C 563 gas at 347 1202 a0 -8 C 100 00tz 130
100 C. 1o
Dipule moment (4 ) 145 M3 1 343 Y42 343 14] 343 {133 U3
Satubihity
Water (g/100 mt) VIt 24C 10 {0250 25C 315 [0S 25 C 300 | tnsuluble 330 {0018 25C 130
Organic sotvents - Sotuble 114 | Soruble in most | 300 | -
Aicohol Suluble 287 | Soluble 61 | Solubie f 300 | Sutuble ! 330 | Suludble H3
Ether Very solubte 267 | 300 330 | very solc Sle %
CCl4 - 287 Very solubie 301 I -
Benzene - 287 | Sotubie 301 I 343 -
Acetons ~- 061 ; 343 | Soluble 333 -
"
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TABLE AVII-1 (LONTINUED}

PHYSICAL AND' CHEMICAL PROPERTIES OF VINYL HAL!DE COMPOUNDS

/s
Property Vinyl Chloride Ref Vinylidene Chloride Ret Viryl Bromide Ret Vinyt Fluonde Ref Vinyvhdene Fluonde Rel
el gatmity of 93 6] 102 346 { 9 340 | 103 i;uo 122 i 46
Log P lcatculated octanol/water 060 2291 073 229 ) 024 29} 016 | 203 1 018 L2
partition coethicient) 1 37 347 347 N .
3¢ * !substituent on winyl} 11 105 29| 210 2291 102 2291 110 122 1 220 ) 29
232 212 232 122 232
346 346 36 Ve ) 3ay
i
3o lsubstituent on viny)) 11 042 2291 094 229.1 045 229 | 092 j2:9 ] 104 ! 229
m 32 2 1212 {23
36 346 346 §3a M
XeR [subitituent on viayll £ -024 229.1 -048 2091 -022 229 043 I206 | 088 229
346 346 36 ' 3iu M
)
1R C = C swreteh cm 1,620 348 | 1,960 398 | 1610 248 - |
Symmetey of apumide [12y.0-N)11t | O 1229 0 1221 0 h29) 0 i 0 22
! ,
Ch - 099 290 128 229 | uyy 120y | 9y 138 [N
349, a0y 349, Y 3a
350 g 350 S
351 351 k) | 381
i
Conversion Factors (760 mmiig :
and 25 C} g
100 mg/cu m = 0391 114 ) D292 ppm 118 L 02285 ppm 127 | 0932 ppm 41 | 082 pom {i1a
1 ppm » 256 mg/cu m 397 myteu m 438 mgicu m 1BR iy L m ! 262 mgicu m ?

** Calcutated using ln/sq 1t multpiied by 51.7 ta obram values wn mmtbig [130 343)
* Calculated 12291 using additivity rules for structural fragments 98 descabied by Hansch (349}
1 Caicutated{ 229! wsing fragment constants and rufes 1or sdiitvity developed by Leo et ab [351] These values may express the duranon and refative order ot (M hijid waled suiutnlity raluws befter Than the absolut>
magnitude of the rafios
1t Chermical substiuent censtant measuring electronic inductive eltects  Vatues were catcutated (2291 directly trom 0ate 10 seferenes (3381 and [232} and ey ar the sum ol the effects of 2l Bolu substfuents
on the ethylene bond. Relevance of these values in evaluahing rescivity of ving compounds has Dot beers estabhished empinically
£ Chemical wulstituent constant measuring resonance effects  Values represent the sum of the gltects ol the hlu substituents on the cinylene bond and were calculsted [229] directiy tom dele i reference {48!
Relevance ' evatuating reactiviy ot vinyl compuunds he not been ermpireal'y estatihisted
W mdicates symmetry, 0 indhcates asymmetry {229] . Bume and Henschier [ 1} hypothesized that asymmietiicel nteimedidles would be less stable and mure (cactive thao syaimeloial ones
# Caiculated ~alue (229} describing bonding state of the motecute  Chi increases with increased branching of the cerbun chan  Chi values presenied here consider ohf alinin o be carbun. thus, the y ditlecentiate
and yingle substity t3 rather than between etfects o) ditlerens 1ypes of sutstituents




TABLE XVII-2

SYNONYMS FOR VINYL HALIDES

Vinvl Chloride Vinyl Bromide
Chloroethene Bromoethene
Chlorcethylene Bromoethylene
Chlorethene VBr
Chlorethylene
Ethylene monochloride
Monochlornethene Vinyl Fluoride
Monochloroethylene
Vinyl chloride moncmer Fluorocethylene
Vinyl C monomer : Fluorcethene
Ve VF
VCM
Triclene

Vinylidene Chloride Vinylidene Fluoride
as-Dichlorvethylene 1,1-Difluorocethylene
asym-Dichloroethylene 1,1-Difluorcethene
uns-Dichloroethy.ene alpha,alpha-Difluorcethylene
1,1-Dichlorocethene VDF
1,1-Dichlorcethylene Isctron 1132A
Vinylidene dichloride Genetron 11232A

alpha,alpha-Dichloroethylene
Vinylidene chloride monomer
vDC

Sconatex

Adapted from references 8,251,287,298,301,341,343,352-354
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TABLE XVII-3

OCCUPATIONS WITH POTENTIAL EXPOSURE TC VINYL HALIDES

U Chemical-syithesis workers

Equipment cleaners

Equipmeat repairers

Maintenance workers
Monomer-containing aerosol producers
Monomer-containing aerosol users

Monomer
Monomer
Monomer
Monomer
Polymer
Polymer
Polymer
Polymer
Polymer
Polymer
Polymer
Polymer

loaders and unlcoaders
production workers
samplers and gagers
transport workers
compounders
fabricators

loaders and unloaders
packagers

processors

production workers
transport workers
control-laboratory workers

Warehouse workers

Adapted from references 130,

279,284,287,294,300,301,355,356
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TABLE XVII-4

REPORTED CASES OF ANGIOSARCOMA OF THE LIVFR IN
VINYL CHLORIDE POLYMERIZATION WORKERS*

Diagnosis Age Years from Total
Firsr VC of at First Ex- Yeais
Case Birth or PVC Angio- Diag-~ posure to FExpo- Date of
Country No. Date FExposure sarcoma nosis Diaygnosis sure Death
Belgium 01t 00-00-C0 00-00-00 20-00-00 00 00 00  06-29-75
Canada Ol** 12-15-13 00-00-44 00-20-55 41 10 11 09-02-55
" 02%xx 03-06-14 00-00-43 00-05-°7 43 14 14 12-21-57
" 03** (08-26-19 00-00-41 0Q0-00-62 42 21 20 03-22-02
" 04** 04-05-19 00-00-45 00-00-~67 48 22 22 01-21-68
" 05** (5-07-11 00-00-44 00-00-68 57 24 05 07-05-68
" 06** 12-15-19 00-00-47 (0~00-71 51 24 23 04-10-7.
" Q7%% 11-09-19 020-70--46 00-00-72 53 26 25 12-24~72
" 08 05-13-20 (0-00-61 00-00-73 53 12 05 J6-12-73
" 09 07-19-21 00-00-46 00-00~74 53 28 26 09-04-74
! 10 05-16-15 00~00-53 00-00-76 61 23 14 04-0C-77
Czechoslovakia Ol** 0Q0-00-28 00-00-57 00-00-73 46 16 16 00-00-74
" Q2** (GC-00~-26 CD-00-51 00~-00-66 a6 15 15 00-N0-66
Federal Repub-~ C.i** 06-04-30 10-C1-56 09-19-68 38 12 12 01-25-69
lic of Germany
" 02*% Q07-26-31 10-14-57 09-25-7¢ 39 13 12 12-14-71
" 04 09-04-30 04-16-57 00-00-74 44 17 17 11-25-74
" 05%#* Q1-971-32 12-16-62 00-00-75 43 13 12 01-09-75
" 07** (09-29-26 04-15-54 00-00-75 49 21 12 11~-13-75
" 08%* 10-19-17 04-19-54 C0-00-75 58 22 21 12-25-75
" J9%*x  12-13-34 12-02-59 06~16-76 42 17 15 Alive
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TABLE XVII-4 (CONTINUED)

REPORTED CASES OF ANGTOSARCOMA OF THE LIVER IN
VINYL CHLORIDE POLYMEnIZATION WORKERS®

Japan
Norway

Sweden

United States

Dtlarnosis Are Years from Total
First VC of at First Fx- Years
Case Birth S PV io~ { pasare ta Yxpo- Dare of
NIV Date TNpesuTe = Diagnosls sure Jeath
VWaiting Jetalls
Qlx*  Ju-15~24 0J1-30-46 02-18-67 43 21 19 02-19-67
02 06-03~11 07-06-59 01-08-75 63 15 12 01-24-75
Q3%+ 70-00~19 ©0-00-46 01-00-75 55 29 29 06-29-75
Caxx 031-27-27  15-1%=-46 21-04-76 43 26 26 N1-04-76
Q5%% 01-29-38 23-03~H5 T4~00-76 38 11 1C 25-13-76
Co*®x  Cu~1a4-34 20-30-58 09-00-75 42 18 17 069-12-76
07 20~00-27 07-21-50 07-90-76 49 26 23 07-02-76
cs N2-00-72  22-32-32 T2-CC-0C0 [plo] 0o 00  01-30-77
Qiex T0wT0-T1 0 IC2-11-48 12-2G6-70 71 N 22 12-20-72
03 06-02-37 02-33-66 00-0C-~74 37 09 A 12-24-74
02%>  11-13-29 00-00-57 12-13-72 43 15 06 12-00-72
03** (3-14-20 00-00-53 07-10-75 55 22 21 07-10-75
0l 08-01-22 (C4-20-53 08-21-74 52 22 22 10-24~75
Ol** 12-23-15 03-00-50 12~20-71 56 22 21 01-04-72
Ql** 06-23-27 08-14-51 02~00-70 43 19 18 10~-20-70
03 Awaiting Details
04 " "
Ql** 10-17-23 12-09-48 03-03-73 49 22 16 03-03-73
02%* 08-19-33 11-15-55 05-00-70 37 14 13 09-28-71
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TABLE XVII~-4 (CONTINUED)

REPORTED CASES OF ANGINSARCYMA OF THE LIVER IN

VINYL CHLORIDE POLYMIRIZATION WORKERS*

Diagnosis Age Years from Total
First VC of at First Ex~ Years
Case Birth or PVC Anglo~  Diag-  posure Expo~- Date of
Country No. Date Exposure sarcom: nosis Dlagnosis sure Death
United States Q3%+ 05-25-15 11-28-45 12-14-73 53 28 28 12-19-73
" Jurr D1-15-24 I7-0p=52 SR-13-47 43 15 15 31-07-68
" N R B A T S R T e R R 52 20 18 Gu=C9-54
gerx 83-30-23 0 3i-1T-n2 SI-00%-T74 .5 12 12 07-24-75
" 07x%  05-03-22 15-27-44 I2-D0-68 a5 2L 18 03-13-68
" 0B** 05-06-20 10-C/~46 08-00-61 41 15 15 08-29-61
" Q9%+ 11-08-31 J9-09-534 03-01-74 43 17 17 03-00-75
" 10*+ 08-1e-13 D2F-12-51 05-0C-63 50 17 17 05-10-68
" lis* 05-27-09 12-1s-<6 03-C0-70 61 23 23 03-14-72
" 2%+ 11-17-13 09-13-49 25-22-59 50 20 15 05-02-69
" 13%» 12-01-21 08-19-44 05-00-74 52 30 30 07-C4-74
" l6** 11-04-27 25-08-5C 00-30-69 4l 17 4 03-27-63
17*2 05-906-31 0%-23-55 10-11-74 43 19 19 Alive
" 134%  0QL-/2-18 08-15-54 00-30-75 L6 21 13 11-02-75
" 19**  00-00-15 C20-00-43 (6-19-75 60 32 32 Aldve
" 20**  03-31-17 0C-3%~-55 01-30-7 53 21 18 01-30-76
" 21*~ 00-00-10 12-00-46 00-00~77 67 30 22 01-32-77
" 22%x*  10-02-23 00-00-49 01-20-76 52 27 27 12-04-76
" 23*+  00-00-23 09-08-58 00-20-00 50 00 14 04-06-73
" da®=*  (00-00-17 00-00-39 05-27-77 60 38 26 0%-27-77
" 25%* (0B8-07-10 09-00-47 03-10~77 67 30 20 03-10-77
Yugoslavia Ol** 04-05~14 00-00-53 04-08-73 59 20 20 04-08-7)
" 02*% 11-15-31 00-00-50 07-12-73 42 23 18  07-12-73
*"00" indicates unknown data.
**Diagnosis was microscopically confirmed.
Adapted from reference 61
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BREAXTHROUGH VOLUMES FOR VINYL CHL-RIDE O8N VARIDOUS SORBENTS

Sareling Breavehrough
Mesn ERE Valume®
(lirter/min) (iiter)
Chromesorh L2U-10% ~o0e) s 1.3 .1
Shromosorh Ple-1u7 DY 5030 S 20 <3J.1
Tenax GC 35/69 50C 3.2% <93.1
Silicua gzel 23/40 130 7.29 <0.1
Silica gel with 1% AgN03 20/40 130 3.20 <0.1
Molecular Sieve, 54 30740 500 0.26 2.0k
Cardopaxk A 43/00 370 o .1
Carbopar 3 «3/%0 529 G.29 <3.1
Carbosieve B <380 5C0 0.20 2.8
Jow Carbon XF4i73L 25749 £.5 2.0 3. 7%%
" 20/40 6.5 0.15 11.1
" 20/40 5.5 2.12 15.0
" 20/49 5.5 3 05 21.2%n
Petroleun Charzoal, SHNI-104 I070) 5.5 0.10 T.TvAn
Coal Charcsal, ?PL 20/40 6.5 .12 S 2
Coconut Shell Charccal:
MSA-5 20740 500 1.0C 2.9
" 20/+0 500 .20 R
h 20/40 5C0 £.05% €.2
" 20740 130 0.29 3.4
" 20/40 6.5 0.20 5.7
* 20/40 6.5 0.10 10.3%2nx
" 20/40 6.5 C.05 10.7
SKC-105 20/40 6.5 0.10 10.6
PC3 20/40 6.5 0.10 8,1

*Values Irom 1 single experiment unless ctherwise i(ndicated
**Average of values frem tve experiments

***average of values from three experirents

resuAverage of values from four experiments

Adapted from refercnce 244
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TABLE XVII-é

RETENTION DATA FOR VINY. CHLORIDE ON CH' “COAL TUBES*

Councentration of Sanmple Mass VCM Retention Retention Total
Vinyl Chloride Rate Flowrate Volume** Tinme** Mass**
(ppm) (zl/=in) (ug/min) (liter) (ain) (ug)
5 50 0.639 10.0 200 127.9
5 100 1.278 9.8 98 125.2
3 150 1.916 29.3 195 373.6
25 50 | 3.19 7.9 158 504
25 100 6.38 22.8 228 1,456
25 150 9.58 20.5 137 1,312
50 50 6.38 9.0 180 1,285
50 100 12.78 18.1 181 2,311
50 150 19.16 14.8 98.7 1,891
*Standard (150-mg charcoal) tubes from MSa
**At i0% breakthrough from fronz section af tube

Adapted from reference 25
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TABLE XVII-7

RELATIVE RETENTION TIMES FOR COMPOUNDS POTENTIALLY INTEE
WITH GAS CURMMATCGRAPHIC ANALYSIS OF VINYL CELORIZ

0.4% Carbowax 1200
Compound Chromesors L22%* 2zrapax J*» cn Carbecpar AX*»
100 Cc 145 ¢ 120 C Ambiant Tezperazura

Methane 0.15 - 0.05 .20

Ethane . 0.21 - - 2.29

Ethene 0.21 0.33 - 5.2%

1 1-Difluorcethylene - 0.33 - 2.63

Propene - 0.5?2 0.6 0.£3

Propane | 0.54 - J3.32 2.53 )
Methylacetylene - - 0.56 -

Mezhyvl chloride 0.63 - 0.57 T3

1,1-Difluoroethane - C.51 - - {
Chlorodifluorcmethane - C.53 - -

Cyclopropane . - - 0.59 -

Formaldehyde - - 0.62 -
1-Chiloro-1,1-difluorcethane - 0.92 - -

Acetaldehyde Q.93 - 0.95 0.77

Freon 114 - 1.21 - -

Isobutane 1.22 - - -

Isobutvlene 1.37 1.25 - -



TABLE XVII-7 (CONTINUED)

RELATIVE RETEINTICN TIMES FOR CCMPOUNDS POTENTIALLY INTERFERING
WITH GAS CHROMATOGRATHIC ANALYSIS OF VINYL CHLORIDE=

0.4%7 Carbowax 1500
Ccapcund Chreomosors 107** Dorapax Q%+ on Carbcpar A%**»
120 C a5 ¢C 232 C Agoient Temperature
Meznanol - - - 1.38
1,3-Butadiene 1.57 1.27 - -
L~3utene 1.43 1,20 - 1.83
Viavl methvl ether - 1.36 - -
Irins-I-butene 1.57 1.38 - 2.92
Zzavl chioride 1.70 - - 1.54
Cis-2-buten 1.73 1.43 - -
Jinyl Sreaide - 1.85 - -
l,1-Dicalcroethrlene 2.C0 - - -

*erention . viayl zhlceri
*%6 feez x 1/9 inch, 820/1C
xx*5 feat x 1/8 inch

O (i
3]
(1)
"]
o o

i~

Adaptec frzm refereance 25
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TABLE XVII-8

COMPARISON OF GaS CHROMATOGRAPHY LETECTORS
FOR VINYL CHLORIDE ANALYSIS

Approxizate Detection

Detectar Specificity Linic (z)
Flame ionization Orzanic ccapounds 1.0 x 12 77
. 5 -3

Electron capture Halides - 2.9 x 10
-1

Electroconductivity " 7.0 x 10

(Hall vetector)

Q)

Chemiluminescence Olefins 2.0 x 10
Mass speciroscopy M/e 52 and 1-2.0 x 10 77
(specific ion 64 {ocs
zmonitoring)

Adaptad f{rom reference 254
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